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ABSTRACT 



A process is provided for the preparation of a 2,2,6,6- 
Tetiaalkyl-4-pipendyl spiro aliphatic ether rqxresented 
by the forioiula 



. and R4 is si hydrogen atom or an alkyl group, by the 
reaction of a 2,2,6,6-tetraalkyi-4-piperidone compound 
represented by the formula 



CH2— Rl 
CH3 / Ri 




R4— N 



CII3 CHz— Rl 



or ab add;, addition salt thereof with an oxybis (al- 
kanediol) compound represented by the formula 



CH2 CH2— OH 

/ \ 
R2 (CH2)ii-OH 



1 



10 Qaims, No Drawings 
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PROOFS FOR PREPARING A 
2^,6,6-TErRAALKYL-4.PIP£RIDYL SPmO 
ALIPHATIG ETHER 

BACKGROUND OF THE INVENTION 

This inventipn relates to certain 2,2,6,6-tetraalkyl- 
piperidine compound stabilizers for synthietic polymers 
and to an improved process for their preparation. 

Many 2^,6,6-tetraaUcylpiperidine compound stabiliz- 
ers are known. For a summary of the art» M . Minagawa 
et al. U.S. Pat. No. 4,124,564 of Nov. 7, 1978 can be 
consulted at column 1 line 15 to column 2 line 45. la 
particular, hindered piperidine alcohol compounds hav- 
ing Formula A, which can be named 2,2,6,6-tetrameth- 
^yI-4^piperidone spiroketal carbinol compounds, or more 
systoiiatically 9-aza-3-hydroxyme^yl-3-alkyl- 
8;8,1040,-tetramethyl-l,5-d]oxaspiro(5,5) tudecanes, 



Rl^ ^CHiOH 
R2is or 
— CH2 (CH2)«OH 



10 



Rl CH2 O 

\ / 

C 
/ \ 
-CH2 (CH2)«-rO 



CH3 




R3 is selected from the group consisting of hydrogen 
15 andO,ahdnisOor 1. 

Minagawa et al. disclosed preparation of these com- 
pounds by an addcatalyzed condensation reaction in 
non-pohur organic solvents such as benzene and toluene. 

20 SUMMARY OF THE INVENTION 

(A;) In accordance with this invention, a process for the 
prqutfation of a 2,2»6,6-tetraalkyl-4-piperidyl5piro ali- 
phatic ether represented by the formula 1 . 



25 



have been disclosed by K. Murayama in U.S. Pat No. 
3,899,464 of Aug. 12, 1975 as stabilizers able to protect 30 
syntheticpolymprs and plastics against the harmful ef- 
feicts of exposure to ultraviolet radiation and heat Com- 
pounds of Formula A have also been disclosed to be 
valuable synthetic intermediates for the preparation of 
even better stabiHzers by reaction of the compounds at 35 
the alcohofic hydroxyl group to fonn various deriva- 
tives. Outstandingly dTecftive stabilizers among these 
derivatives are certain organic phosphite esters dis- 
closed by M. Minagawa et al m U.S. Pat No. 4,096,1 14 
of June 20, 1978; hydroxyaliphatic dicarboxylic and 40 
tricarboxylic add esters disclosed by M. Minagawa et al 
in U.S. Pat No. Na 4,105,625 of Aug. 8, 1978; diol 
bis-carbonate esters disclosed by M. Minagawa et al in 
U.S. Pat No. Al 15,476 of Sept 19, 1978; butane-and 
buten^carboxyilc add esters disdosed by . M.:45. 
Minagawa et al in U.S. Pat No. 4,1 16^927 of September 
1978; h^erocyclic carixnylic add esters disdosed by 
M. MinagawaetalinU.S. Pat 4,118,369 of Oct 3, 1978; 
and aliphatic tetracarboxylic add esters disdosed by M. 
Minagawa ^ al in U.S. Pat Na 4,136^081 of Jan. 23, 50 
1979. 

M. Minagawa et al. in U.S. Pat No. 4,128,608 of Dea 
5, 1978 disdosed a dass of 2,2,6^6-tetram^y]-4-piper»- 
.dyl spiro aliphatic ether stabifizeis having: the general 
formula 55 




.0) 



or an acid addition salt thereof, m which Ri is a hydro- 
gen atom or an alkyl grpup^having 1 to 4 carbon atoms, 
R2 is a hydrogen atom, or a methyl, ethyl, or hydroxy- 
methyl group, n is zero or one, Ra is a group represented 
by a formula 



Ra^ ^CH2— OH 

. C 

— <a|2 (CHi),— OH 



Rl— CH2 



C 



CHy 




O— GH2 



and R4 is a hydrogen atom, an airalkyl group, or an alkyl 
groi^, by the reaction of: a 2,2,6,6-tetraalkyl-4-piperi- 
done compound represented by the formula 11 



X 

O— (CH2>» CH2— O— R2 



60 



CH3 



wherein . 65 
Rl is selected from the group consisting of hydrogen, 
lower alkyl and lower hydroxyalkyl having one or. 
two carbon atoms; 




00 



CH2— Rl 



4,323,684 

3 ' 4 

or an acid addition salt thereof with an oxybis(al- benzene and o-dichlorobenzene. Mixtures of these polar 

kanediol) compound represented by the formula 111 solvants can also be used. 

The polar solvent or solvent mixture is liquid at the 
(III) reaction temperature where it is used, and can be liquid 
o— |^CH2^ ^CH2— OH N 5 or solid at room temperature. Non polar solvents can 
I c also be used together with the polar solvents. When a 
^ ^(CHz)/,— OH ]i non-polar solvent is used, the weight ratio of polar 
^ solvent to non-polar solvent in the reaction mixture is at 
is improved in speed of reaction, yield of product, and lo ^ preferably at least 1:1. 
purity of producfobtained, by carrying out the reaction Exemplary non polar solvents are hydrocarbons such 
ofthe2A6,6-tetraalkyl^piperidonecompomidandthe ^ ^'^^^ ^^^"^^^ ^y^^"^' etiiylbenzene, cumene 
oxybis(alkanediol) compound in the presence of a polar pseudocumene, cymene, hexane heptane, octane, liquid 
solvent selected from the group consisting of alcohols P_^^ mineral spmt; and ethers such as die- 
having 1 to 13 carbon atoms and 1 to 3 alcoholic hy- 15 thylether, teteahydrofwan dioxane, 1,2-dimethoxye- 
droxyl groups, amides of phosphoric acid, carbonic t^^^n^ and bis(2.methoxyethyl)ether. 
add. and carboxyhc acids having 1 to 4 carbon atoms. Water produced as a by-product of the reaction m 
and chlorobenzenes having 1 to 2 chlorine atoms. ^^^^h the spiro alkylether is produced is suitably re- 
moved as an azetrope with a hydrocarbon such as tolu- 
DESCRIPTION OF THE PREFERRED ene, xylene, hexane and octane as the reaction proceeds. 

EMBODIMENTS Altemativdy, reaction water can be allowed to accu- 

In the above formulas, (1), (1 1) and (1 1 1), tiieRi alkyl mulate in the mixture and removed during isolation of 

group can be methyl, ethyl, propyl, isopropyl, n-butyl, the product. 

sec-butyl, and t-butyl, the R4 group can be any of these In the process of this invention the use of an acid 

alkyls as well as pentyl, hexyl, octyl, 2-ethylhexyl, ben- 25 catalyst is preferred to complete the reaction quickly, 

zyl, phenyiethyl, trimethylbenzyl and the like up to Concentration of acid catalyst in the reaction mixture 

about 15 carbon atoms. can range from about 0.01% to about 10% by weight. 

The acids constituting the acid addition salt of com- Suitable acid catalysts include hydrochloric acid, sulfu- 

pound (1) or (11) can be hydrochloric acid, sulfuric ric acid, phosphoric acid and p-toluenesulfonic acid, 

acid, phosphoric acid, p-toluenesulfonic acid, acetic .30 and other acids having in a 1% aqueous solution a pH 

acid and oxalic acid. Many compotmds represented by not greater than 3. 

formula 1 that can be prepared by the process of this The process of this invention is suitably carried out at 

invention are disclosed by M. Minagawa et al in U.S. any convenient temperature in the range from 20* to 

Pat. No. 4,128,608 of Dec. 5, 1978. The specific com- 300* C, preferably in the range from 60' to 2(X)' C. 

pounds disclosed by M. Minagawa in this patent at 35 The process of this invention can be convenientiy 

column 8 lines 1 to 60 are here incorporated by refer- carried out at atmospheric pressure or less than atmo- 

ence. spheric pressure. 

Exemplary polar solvents which can be used in this The invention is further illustrated without limitation 

invention are monohydric aliphatic alcohols such as by the following preparations of bis(3-hydroxymethyl- 

methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, 40 7i7,9,9-tetramethyl-8-aza.l.5-dioxa spiro (5,5)-3- 

tert-butyl, n-amyl, tert-amyl, isoamyl, hexyl, isohexyl, undecylmethyl)ether. 
heptyl, octyl, isooctyl, 2-ethylhexyl, n-decyl, isodecyl, 

lauryl, and tridecyl alcohols; cycloaliphatic alcohols CX)NTROL 1 — 1 
such as cyclopentanol. cyclohexanol, cyclooctanol, 19.2 g (0.10 mole) of 2,2,6,6-tetramethyl-4-piperidone 
cyclododecanol and 4.methylcyclohexanol; aryl substi- 45 hydrochloride 12.7 g (0.05 mole) of dipentaerythritol 
tuted alcohols such as benzyl, 2.phenylethyl, 3-phenyl- and 1.0 g of p-toluenesulfonic add were dispersed mto 
propyl and 2-phenylpropyl alcohol^ oxygai heterocy- ^ of 95 ml of toluene and 5 ml of n-hexane and 
Che alcohok such as, tetrahydroftirfuryl-, 5-methyltet- produced water was removed under reflux for 16 
rahydrofurfuryl- and a-methyltetrahydrofurfuryl- ^rs. Then, the reaction mixture was cooled and neutral- 
alcohol; glycols and fther-^ycols such as propylene 50 ^^^^^ 
glycol etiiy ene glycol and fietiiylaie glycol; monohy- was washed with saturated aqueous 

dnc ether alcohols havmg 1 to 2 ether groups such as ^ 1 j • j j j u 

methyl, ethyl, isopropyl. butyl. isobutylT hexyl. cyclo- NaQ soIuUon. dned^d con«^tra^ 

hexyl alid ph^ylmon^tiiersof ethyleoeglyc^l and the \ (f^^e yield 42%) of viscous brown od was ob- 

meti.yl.ethyl.faopropyl.butylandisobu^lmonoetheis 55 tamed. The compound was identtfi^ 

of diethylene gly^l; triethyleneglycol monoalkylethers analysis Amine vahie: found 5.27% calcd- 5-30% I.R.: 

such as triethyleneglycol-monomethylether. -monoeth- Viv//3240cm-iv^etal)1100 cm- punty: 94% (calcu- 

ylether and monobutylethen glycerol derivatives such f""" *e proportion of peaks with high speed 

as glycerol, glyceroM.2-dimethylether, -1.3-dime- liquid chromatography) proportion of reacted dipenta- 

thylether. -1.3-diethylether and -l-ethyl-2-propylether, 60 erythritol: 51% (calculated from the amoimt of recov- 

amides of phosphoric acid, carbonic acid, and carbox- ered dipentaerythritol) 

ylic acids having 1 to 4 carbon atoms such as form- EXAMPLE 1-1 

amide, methylformamide, dimethylformamide (DMF), 

diethylformamide (DBF), acetamidc, methylacetamide, The preparation of the 4-piperidone spiroketal alkyl 

dimethylacetamide (DMA), urea N-methylurea, N,N- 65 ether compound as in Control 1-1 was repeated using a 

diethylurea N.N-dimethylurea, N-methylpyrroHdone, mixied solvent of cyclohexanol/tohiene (95:5) in place 

tetramethyluiea and hexamethylphosphor(tri) amide of that of toluene/n-hexane (95:5). 24.8 g (crude yield 

and halogenated aromatic hydrocarbons such as chloro- 94%) of viscous brown oil was obtained. 



Amine value: found. S.28% calcd. S.30% LR.: 
VArj73240 cm- Vegetal)! 100 cm- > purity: 99%. pro- 
portion of reacted dipentaerylthritol: 99%, 

Comparison of the results of Control 1—1 and Exam- 
ple 1 — 1 according to this invention shows the unex- 
pected and dramatic improvement brought about by use * 
of the polar solvent in Example 1— L 

Controls 1-2, 1-3 and Examples 1-2 to 1-8 

. Preparations of the same 4 piperidone spiroketal al- 10 
kylether as in Control 1 — 1 and Example 1—1 were ^ 
carried put using several solvent systems in place of the 
solvent system of toluene/n-hexane (95:5). 
, The solvent systems reaction conditions and results 
are shown in Table 1. 15 

TABLE 1 

. PrepaiBticmofBis(3-hydroxyiiiethyI-^ 



EXAMPLES 2-1 to 2-5 

Several 4:piperidone spiroketal alkylether 
pounds haviiiig the formula (IV) were prepared. 



Rj— CH: 
R 



O eH2 CH2— O 

\ / 

c 

R2 <CH2^0 




N— R4 



R|— CH2 



CH3 



com- 



av) 



No. 


Solvent system . ' . 
(weight .ntio) 


reac- 
tion 
time, 
. hr 


reaction 
tempera- 
ture : 
iitax*C 


Propor- 
tion of 
reacted 
dipenta- 
eiythri- 
tol 


Product 
yield 
(crude) 
% 


. Product, 
purity 
% 
















1-1 


tbiuene/n-hezaae 


16 


108 


51 


42 


94 




(95/5) 










1-2 




IT 

17 


98 


54* 


47 


95 • 




(60/40) 










1-3 


liqiiid paraffin - 


20 . 


140 


48 


40 


94 


Exaraple 


(100) 














cydohexaaol/ 




142 


99 


94 


. 99 




tolueae 














(95/5) 












1-2 


^eobutanol/- • 




104.. 




.88 


98 




hexane 












(95/5) . 












1-3 


seobutanol' 


"'4 ■ 


MJ2 


9i. 


84- 


97 




(100) 












M 


DMF/tolucnc 


: 3 . 


.110 


94 


90 


99 




(60/40) 












1-5. 


2^-butQxyeiliq]iy)etliaiiol . ; 
A-Colnene' 


. " 2 




96 


.87 


.97 




(90/10) 












1^ 


2-niethoxyctJiaiiol ' 


' 2 ■ 


128 


94 


86 


98 




+ n/octane 














(80/20) 












1-7 


2-ethylliexaiiol/ . 


3 


152 


■ P 


'92 


98 




DMA/tt-hqitaiie 














(35/35/30) 












1-8 


DEF s . 


•V 5. 


181- 


92 


88 


99 




(100) 






■ • . 







DMF » N^NsHinelhylfoniwiiiide; UEF- N.N-diediylfoiinamide 

The tabulated results show, the unexpected superior- 
ity of the process of this invention in giving greater 
yields of higher purity product in much less time than 
the control , procedure. The results also show that the 
improvement obtained according, to this, invention is 
uidq)endent of the reaction temperature. ; 



Na 



The compounds in Controls 2-1 to 2 — 2 were prepared 
in a mixed solvent of xylene and toluene (weight ratio 
(90/10) and the compounds in Examples 2-1 to 2-5 were 
prepared in a mixed solvent of cyclohexanol and tolu- 
ene (weight ratio 90/10). 
. The ^uits aire shown in Table 2. . 

TABLE 2 • 

Propor* 
tionof . 
Rcac- reac t e d . 

tion dipenta- Product Ptoduct 
time eryth- Yield . Purity 
hr ritol % (crude) % 



PVI Compound 



Rl R2 



Control 

2-1 

2-2 



H C2H5 H 
CH3 C2H3 H 



10 
9 



G2H5 



H 



82 
74 

95 



74 
65 

90 



75 
70 



96 



4,323,684 

7 8 

TABLE ilrcpntinued 

Proper- . 
tion of 
Reao reacted 

tion dipenta- Product Product 





flVl Compound 




time 


eryth- 


Yield 


Purity 


No. 


Rl R2 R4 


n 


hr 


ritol % 


(crude) 


% 


2-2 


H H H 


0 


1 


99 


96 


99 


2-3 


H CH2OH CH3 


1 


4 


96 


95 


98 


lA 


CH3 C2H5 H 


1 


3 


92 


88 


93 


2-5 


CiHs CH3 CH3 


1 


4 


93 


92 


93 
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These results show the unexpected superiority of the 
process of this invention in the preparation of a variety 
of 2,2,6,6-tetraaIkyl-4-piperidyl spiro aliphatic ethers in 
high yield and purity. 
We claim: 

1. In a process for preparing a 2,2,6,6-tetraalkyl-4» 
piperidyl spiro aliphatic ether compound represented 
by the formula 



Rl— CH2 

/\ X 

R3-O-CH2 (CH2)»-0 \ 1 

I^CHt 
R,-CH2^ 

or an add addition salt thereof, in which Ri is a hydro- 
gen atom or an alkyi group having 1 to4ciui)onatoms, 
R2 is a hydrogen atom» or a methyl, ethyl, or hydroxy- 
methyl group, n is zero or one, R3 is a group represented 
by a formula 



R2^ ^CH2— OH 
C 

— CH2 (CH2),— OH 



Rl— CH2 



35 



40 



45 



C Y N— R4 

-cai2 (ci^^ \ — L 

I^CHj 
R1-CT2 ' 

and R4 is a hydrogen atom or an alkyl group, compris- 
ing the reaction of a 2,2,6,6-tetraa]kyl-4-piperidone 
compound represented by the formula 



50 



55 



CH3 



R4— N 



20 




CHj CH2— R| 



or an add addition salt thereof vsdth an oxybis (al- 
kanediol) compound represented by the formula 



25 



30 



O— J^CH2^ ^CW2— OH \ 
V R2 (CH2)„-OH/2 



in which reaction water is formed, the improvement 
comprising carrying out the reaction of the 2,2»6^6-tetr- 
aalkyl-4-piperidone compound and the oxybis (al- 
kanediol) compound in the presene of a polar solvent 
selected from the group consisting of alcohols having 1 
to 13 carbon atoms and 1 alcoholic hydroxyl group, and 
amides of carboxylic acids having 1 to 4 ci^rbbn atoms. 

2. A process according to claim L earned out in the 
presence of an acid catalyst 

3. A process according to claim 1 in which the polar 
solvent is a monohydric alcohol. 

4. A process according to claim 3 in which the polar 
solvent is an aliphatic ether alcohol having 1 U> 2 ether 
groups. 

5. A process according to claim 1 in which the polar 
solvent is N,N-diethylformamide. 

6. A process according to claim 1 in which Ri and R4 
are hy<hx>gen atoms. 

7. A process according to claim 1 in v?}iich Ri is a 
methyl or ethyl group. 

8. A process accordmg to claim 1 in which R4 is a 
methyl group. 

9. A process accordmg to daim 1 in which Rz is a 
methyl or ethyl group. 

10. A process according to daim 1 in which R2 is a 
hydroxymethyl group. 
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